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ARTICLE INFO ABSTRACT 
Article history: For transport purposes a great amount of fossil fuels is exploited which represents the biggest threat 
Received 16 September 2010 to global warming and the realization of sustainable development concept. European Union is trying to 


Accepted 12 November 2010 implement and plan this concept on the entire European continent. In order to manage the sustainable 


development strategy, it is necessary to conduct an all-inclusive analysis of the current state and depend- 
Keywords: ing on the results, set some goals and define the activities that will make their realization possible. This 
Sustainable transport research is based on the analysis of the waterway transport on Danube River and its aim is to point out 
seal r aa t the facts, based on which it will be possible to predict further directions of sustainable transport devel- 
Promotion opment on the most important waterway of Europe. The research indicates the basic rules of European 
Policy politics of sustainable inland waterway development. The River Danube is considered to be the backbone 
Danube of water transport in Europe. It connects, via Rhine — Main Canal, Western Europe and Rotterdam harbor 
with the Black Sea, that is with Russia and the East. The authors also analyze the data about the use of 
Danube waterway for transport of goods and people. This research covered a short description of Danube, 
the analysis of Danube fleet, the analysis of the amount of transported goods and number of transported 
people as well as the analysis of load and unload of goods in Danube harbors. The research covered these 
points in the period starting from the year of 1950. Based on the result analysis the authors arrived at 
a conclusion that the use of River Danube for waterway transport purposes is unsatisfactory and that 
as such cannot be sustained in long term. Also, the research points to the basic European initiatives and 
investment projects in the field of river transport which is in implementation stage. Considering the basic 
regulation documents and research results, the authors present an overview of measures and suggestions 
for efficient management conducted so far, development of a unique information system and promotion 
of Danube waterway, which will lead towards long-term sustainable development transport on Danube 
and so it will stimulate a stable and sustainable development of all countries and regions in Europe. 
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1. Introduction 


Sustainable development, as a global development concept, rep- 
resents a multi-dimensional phenomenon and it includes many 
different indicators of human activities. When trying to view such 
a large concept it is necessary to individualize, measure and fol- 
low the movement of those indicators that are considered the most 
important and the most influential from the point of view of sus- 
tainability of future development. In certain number of cases, big 
changes in values of some indicators do not have a significant influ- 
ence. However, indicators that show the state of the field which 
is exploited and use of energy belong to the group of the most 
important indicators of sustainable development in general [1]. 

In all fields of human activity, certain forms and amounts of 
energy are used in different ways and with a different efficiency 
degree, which depends on a big number of diverse factors. Any- 
how, theory and practice show to the fact that transport in general 
is absolutely the biggest energy consumer and contributes to pol- 
lution in biggest amount [2]. That being said, a lot more attention 
needs to be devoted to consideration and implementation of solu- 
tions that will lead us to the lower energy consumption and lower 
exploitation for transportation needs. 

In traditional sense, we can talk about air, land and water trans- 
port. Water transport is considered ecologically most acceptable 
for several reasons. Above all, in order to carry out water trans- 
port, natural waterways (rivers, canals, seas and oceans) are used, 
with the use of some waterways whose purpose is to shorten the 
distance during a certain trip. Another point is that, while con- 
ducting a water transport, many modern high-capacity means of 
transport are used and they allow heavy load transport. Apart from 
all of this, these means of transport can use ecologically accept- 
able fuels, especially biodiesel and its blends. Water transport, if 
conducted properly, does not jeopardize environment too much, 
it does not create waste, it does not create much pollution and it 
does not harm the view of the landscape, which can entirely retain 
its characteristics. Lastly, it is important to say that the economists 
today completely agree on one thing - water transport is absolutely 
the cheapest way of transport nowadays. 

Because of everything above-mentioned, in all European coun- 
tries, as well as inside the European Union, the possibilities to 
exploit and to use these existing waterways are seriously con- 
sidered. Namely, the analyses show that there is an extremely 
well-developed network of waterways in Europe which are only 
partially used. 

It has been estimated that around 30,000 km of rivers and canals 
are running through Europe. They are evenly distributed in all Euro- 
pean countries. Besides, in Europe there are some canals which 
were build on purpose and which connect north and south, east 
and west, Europe, Asia and the rest of the world. European rivers 
provide homes to some of the biggest and most developed capitals 
and cities. These areas are also famous for being the most devel- 
oped ones and the most inhabited ones. In spite of favorable natural 
conditions, in the EU countries, water transport covers only 5.6% of 
total land transport in those countries. In the most developed Euro- 
pean countries (which belong to Rhine region) water transport is 
constantly decreasing. From 12% in 1970 to 7% in the year 2000. At 
the same time, the total transport increased for 18% in the period 
of 30 years. 

In order to promote the total transport, European Commission 
passed a so-called White Paper “European Transport Policy for 
2010: Time to decide” by which Europe declares its willingness to 
intensify river transport as an economic, efficient, reliable and eco- 
logically acceptable way of transport [3]. Likewise, the Declaration 
of European Ministers of Transport signed in Rotterdam in Septem- 
ber 2001 called upon Member and Accession States to implement 
Pan-European RIS by the year 2005 [4]. 


The European Parliament resolution following the White 
Paper sided the creation of high performance, geographically- 
comprehensive information systems of inland waterways to be 
extremely important in this connection and asked the Commis- 
sion to submit a proposal for harmonized technical provisions 
towards the implementation of River Information Services (RIS). 
In the session of the Transport Council of 9th October 2003, The 
Netherlands, supported by other Member States, welcomed the 
Commission’s initiative to put forward a proposal for a Directive 
on River Information Services. Meanwhile, this resulted in a RIS 
Directive, which creates a European-wide harmonized framework 
for River Traffic Information Services in order to ensure compati- 
bility and interoperability between current and new RIS systems 
and to achieve effective interaction between different information 
services on inland waterways of international importance [5]. 

The harmonized river information services (RIS) on inland 
waterways in the Community Directive was published in the offi- 
cial journal of the European Union on 30th of September 2005 and 
came into force on 20th of October 2005. 


2. Regional, continental and global relevance of Danube 
River 


Danube is, together with River Volga, the longest European river. 
The length of the river from its spring in Germany, to its mouth 
in the Black Sea is 2850 km. Danube connects 10 European coun- 
tries. Taking into consideration the strategic concept of Europe as 
a region with long term sustainability strategy, European Commis- 
sion has started considering the important potential, ecologic and 
economic relevance of unexploited waterway transport, by which 
the biggest attention is paid to the most important European river 
- Danube. River Danube is a waterway which makes an integral 
part of Trans European Transport Network (TEN-T). Via canal net- 
work, Danube connects Rotterdam harbor in the Netherlands with 
the Black Sea, that is, with Russia on the east. Because of all of this, 
Danube is thought o be the most important river in Europe, if not 
in the world. 

Via Danube-Rhine-Main Canal, the length of waterway has been 
extended to 3500 km, and in that way western and south-eastern 
Europe have been completely connected. Danube has a naviga- 
ble length of 2411 km out of which 1156 km (or 48%) are border 
sections. The countries which belong to Danube waterway are: 
Germany, Austria, Slovakia, Hungary, Croatia, Serbia, Romania, Bul- 
garia, Moldavia and Russia (via Black Sea). Given the position of 
Europe as a continent and considering the Danube’s flow direction, 
this river can be seen as the “gate of Europe”, that is it can be its 
water connection to Russia, Asia, Africa and via Mediterranean Sea 
it can be connected to the rest of the world (Fig. 1). 

Apart from its global relevance, Danube’s water flow is of vital 
importance for entire Europe and especially for the region and the 
countries through which it flows. Danube has multiple significance 
for the development of the region. Above all, Danube represents 
the cheapest and ecologically the most acceptable way of transport. 
This fact is especially important if taken into account that Danube 
flows through and connects some of the highly developed world 
countries which constantly increase their level of export and import 
services, which, of course, requires quality and efficient transport. 

Besides, Danube embodies a sort of ecosystem with its own char- 
acteristics and regions and cities which it flows through have great 
historical and cultural importance and hence act as a backbone for 
sustainable tourism in this part of the world. Danube region and 
its countries are in part the most developed European countries 
and in part there are countries which are on the road to economic 
development. The prognoses point to the fact that the other East- 
ern European countries will grow economically and more intensely 
in the following decade. Therefore, contemporary Europe thinks of 
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Fig. 1. Container Liner Services on Danube-Constanta as a gateway to Europe. 


Source: Graphics: Austrian Institute for Regional Studies and Spatial Planning 


Danube as of the basis for development of this region, it sees it as 
a connection between European Union, Balkan countries in south 
and Russia, which is considered a region with special development 
potential. 

All countries that are on Danube flow have marked a significant 
degree in economic development. Ninety million inhabitants live 
in the Danube region and they produce a Gross Domestic Product 
(GDP) of around 450 billion euro. Based on the predictions made by 
BMVIT and European Commission, the average growth rate degree 
in some countries of this region could happen in the period between 
2010 and 2015 and it could be considered extremely favorable. 
Namely, all Danube region countries will show growth of GDP. This 
growth is predicted to be of 2.2% per inhabitant in Germany and 
even 4.9% per inhabitant which is expected in Croatia. This posi- 
tive trend will impose the need for more intense and for a better 
organized river transport on Danube [6]. 

The European Union believes that Danube should represent the 
point of integration in this region and hence help and acceler- 
ate the progress of less developed countries, especially in Croatia, 
Serbia and Turkey, which are the only countries out of the EU at the 
moment. The countries through which Danube does not flow could 
also profit from the upgrading of water transport, in an indirect way 
at least. All of the Danube region is expected to show an extremely 
encouraging period of economic growth, and as a consequence it 
will have higher needs for transport. 

There is a wide range of speeds that Danube’s flow can take. Near 
the spring of the river the average speed is 6.5 km/h. Near Vienna 
the speed is 6 km/h. Afterwards the speed slightly decreases so that 
when entering Romania it is 4.6 km/h and on its way to the Black 
Sea the speed is 2.2 km/h. There are 78 bridges in total, whereas 
the biggest number of bridges is in bigger cities like Vienna and 
Budapest [7]. 


Regardless the fact that Danube does not flow through Russia, 
this country is extremely interested in Danube’s waterway, espe- 
cially given the fact that Russia borders with the Black Sea which 
represents the mouth of Danube river. Danube can be used for 
transport of natural resources and of products from Russia to the 
rest of the Europe and world, as well as vice versa. This fact shows 
how important is the need for a more precise long- term sustainable 
transport on this waterway. 


3. Transport research on Danube River 


Danube has been used for transport for a long time, but the 
precise data about transport on this river can be followed start- 
ing only from the year 1950, which was taken as the first year of 
the research. The final year of the research is 2005 or 2009 depend- 
ing on the availability of the data. The data for the last year have 
been given in the form of an assumption, based on the movement 
on Danube in the last period, with a goal to get a clear and unique 
picture about character of transport on Danube in this period of 
60 years, which was also the period of a strong economic develop- 
ment of Europe. The research covered the analysis of the following 
parameters [8]: 


e Description and analysis of the existing fleet; 

e The amount and analysis of heavy load transport; 
e The amount and analysis of passenger transport; 

e The influence these characteristics had on ecology. 


The analysis of the data was made based on the research results, 
and suggestions have been given on how to improve the quality 
and quantity of traffic on Danube, to make its sustainable use pos- 
sible by giving a significant contribution to sustainable economic 
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and ecological development of entire west, central and south-east 
region of Europe. 


3.1. Danube fleet 


The development of Danube fleet has been monitored statisti- 
cally since 1962. For the needs of this research the authors had at 
their disposal the data for the period since 1965, taking into account 
that some data are registered every 5 years, so that the data for year 
2010 were not yet available. The research shows that the number 
and the power of the fleet have been increasing year after year. The 
basic changes in the characteristics of the fleet used on Danube in 
the period from 1962 to 2005 are the following: 


e The number of the entire fleet grew from 3142 vessels in 1962 to 
4529 vessels in 2005 which represents growth of 144%; 

e The total heavy load which was transferred by the Danube fleet 
increased from 1,807,219 tons in 1962 to 4,385,986 tons in 2005 
which represents growth of 242%; 

e The biggest number of Danube fleet is used in Germany, Austria, 
Romania and Ukraine. The number of vessels in Serbia, Croatia 
and Moldavia is for 5% lower than the total number of vessels on 
Danube. 


These mentioned growths point to the fact that Danube fleet 
transports more and more heavy load but not due to the bigger 
amount of vessels but because their capacity and operational power 
grow. From the point of view of sustainable transport on Danube 
this tendency can be considered extremely favorable, being that 
energetic efficiency could be one of the key solutions to problems 
of energy consumption today. 


3.2. Heavy load transport 


The volume of heavy load transport on Danube has been mon- 
itored since 1965 and it includes the analysis of the amount of 
transported goods and the analysis of traffic in harbors on Danube 
River. The analysis in this field gave extremely precious data when 
talking about the possibility of realization of water transport on 
this waterway. Namely, the objective of this research is promotion 
and stimulation of efficient and ecologically acceptable transport 
of bigger heavy loads by waterway. The amount of load has been 
monitored on three different bases: the load which entered the 
river’s flow from the Black Sea, the load which used Danube to 
get to the Black Sea as well as the load transported between 
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Danube harbors without reaching the Black Sea. By analyzing 
these data the authors concluded that the transport on Danube 
in the last 40 years recorded 3 characteristic periods, as shown in 
Fig. 2. 

First and foremost, this diagram shows that the total amount 
of heavy load transported on Danube increased 4.8 times in com- 
parison to the initial year, that is 1950. During this period, the 
economic growth of some countries in this region directly affected 
the increase in transport as well. The growth registered each year 
reached its maximum in 1980 when a heavy load transport of 8 
million tons was recorded. Such a high level of transported goods 
has been maintained until 1990. After that, there was a long period 
characterized by sudden decrease in the volume of transported 
goods, which is explained by the fact that transporters mostly used 
land transport. What brought to this decrease was also the wors- 
ening of economic and political situation and changes in countries 
of this region which belong to eastern Europe and in most cases 
they have accessed the process of political and economic transi- 
tion. After the sudden decrease, the transport on Danube started 
recording some growth which was, however much slower so that 
in the last available year regarding the data (2005), the traffic equal 
to the traffic of 1970 was recorded. Because of these reasons, the 
promotion of Danube and sustainable transport development on it 
are of extreme importance. 

The biggest volume of goods was recorded with the load enter- 
ing the Danube through the Black sea. Somewhat less amount of 
goods refers to the goods transported between Danube harbors. 
The least amount of transported goods is represented by the goods 
which was imported from the countries of this region towards the 
Black Sea and further on. All this shows that in the past Danube, 
as well as now, has been used as a river by which different goods 
is imported in Danube region countries, and it is mostly referred 
to raw materials and unfinished products meant to be further pro- 
cessed. The least amount of goods is represented by raw materials 
or finished goods produced in the countries of this region and which 
are addressed to markets outside of Europe. It is very encourag- 
ing to see that transport among Danube harbors is well developed. 
The sustainable development of Danube traffic and this region as a 
whole insists on maximizing the use of Danube as means of road 
which can, whenever that is possible, substitute traditional land 
and railway traffic which represent much bigger a threat to the 
quality of the environment of this densely populated part of the 
world. 

The biggest growth in the amount of transported goods was 
recorded in Romania, where transport increased 6.8 times respect 
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Fig. 2. The total of heavy load transported via Danube in the period from 1965 to 2005. 
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Fig. 3. The traffic in harbors on Danube divided by countries for the period from 1950 to 2005 (thousands of tons). 


to 1950. In the same period, the transport in Austria also increased, 
5.7 times. The lowest growth was noted in Slovakia, 1.7 times. 

Besides the general overview of transported goods in this mon- 
itored period, the traffic in harbors situated on Danube was also 
analyzed. The results of transport carried out in Danube harbors 
from 1965 to 2005 were given in Fig. 3. 

The traffic of goods in Danube harbors completely follows the 
tendency of transport on Danube in the monitored period. With the 
increase of transport of goods, the traffic in Danube harbors grew 
as well and it reached its maximum in 1980. After that the traffic 
in harbors suddenly decreases so that in 2000 it starts recording a 
new growth, with the expected positive tendency. 

The biggest traffic was noted in harbors in Germany, Austria, 
Slovakia and Hungary, whereas the lowest values were recorded 
in Romania and Ukraine. Taking into account that Romania and 
Ukraine are as well the countries that have at their disposal 40% of 
entire Danube fleet, these results point to the fact that heavy load 
only travels through these countries but does not stop in their har- 
bors. This situation opens the possibility for additional engagement 
of Ukrainian and Romanian harbors as a place for loading the goods 
produced in these countries. For the moment Danube in Romania 
and Ukraine has only a transition character. It is encouraging to 
know that traffic in Danube harbors in Serbia is increasing, even 


ee 
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though it is a country with the least developed fleet in comparison 
to the other countries from this monitored sample. 

The goods transported via Danube are very diverse. Mostly 
there are iron ore (25.6%), then processed and unprocessed met- 
als (22.7%), coal (9.1%), oil and oil derivatives (8.5%), cement (7.5%), 
grain goods (6%), processed metals of metal industry (5.4%), nat- 
ural resources: wood (4.3%), colored metals ores (3%), finished 
metal products (2.7%) and the least transported goods is agricul- 
tural goods like fodder (1.6%). These data show that Danube is not 
enough used for transport of agricultural products for no reason 
at all, especially given the fact that Danube flows through almost 
exclusively agricultural regions and where the production of food 
represents the basis for export of food from the countries of Danube 
region, above all for Hungary, Serbia, Croatia, Bulgaria and Romania. 


3.3. Passenger transport 


Passenger transport on Danube has been statistically followed 
from 1964 and the updated data have been available for the year 
2005. Based on the general insight and for the needs of planning 
of sustainable transport on Danube, the analysis has been made 
regarding the changes in the number of transported passengers 
from 1964 to 2005 which is shown in Fig. 4. 


1995 2000 2005 


Fig. 4. Passenger transport on Danube from 1964 to 2005 (expressed in thousands). 
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Unlike the heavy load transport, where the constant growth was 
noted, passenger transport on Danube shows somewhat different 
characteristics. The biggest number of passengers was transported 
in the period between 1980 and 1990 (which coincides with the 
volume of the transported heavy load). Also, the biggest num- 
ber of passengers was transported in Austria, Germany, Slovakia 
and Hungary. After that period, the passenger transport suddenly 
decreased and it reached its lowest point in 1995 which can be 
explained by the use of other, faster means of transport as well 
as by the wars and unstable political situation on the Balkans, 
given that general safety was very low and some of the bridges 
on Danube completely destroyed. After this period the number of 
passengers started growing rather insignificantly, for later it would 
start decreasing once again. The last year’s data say that 1.2 million 
passengers were transported in 2005. 

By monitoring countries, the biggest fall in number of passen- 
gers was noted in countries which at some point in past had the 
biggest number of passengers on Danube (Austria, Germany, Slo- 
vakia) which means that the promotion of water transport has to be 
adjusted to the requirements of the region. Also, based on this dia- 
gram it is easily noticeable that the number of passengers in Serbia 
is constantly low and it is especially surprising to know that there 
is a really small number of passengers in Romania, taking into con- 
sideration that Romania has big fleet. The fleet is primarily directed 
at heavy load transport, which means that planning the sustainable 
waterway transport must consider the investment projects to buy 
the fleet for transport of people. 


4. Ecology and transport on Danube 


Even though transport on Danube continues to show low inten- 
sity throughout the last 20 years the quality of the water has been 
harmed, being that there is a lot of waste water from many nearby 
industrial areas but also from cities located near the river. Regard- 
less the strict laws which regulate the purification of water before 
letting it out, Danube has been significantly polluted. Given the 
impossibility to detect the sources of pollution, for the needs of the 
research the quality of the water has been decided not only based 
on the fact if it was pollution created by transport or in some other 
way. 

Danube water in its upper waterway belongs to the II category 
(there is a moderate pollution in the river and good oxygen supply, 
there is a diversity of species and an abundance of algae, insect lar- 
vae, snails, entomostracans, aquatic plants which can cover wide 
areas and there is a lot of fish diversity). This type of water qual- 
ity can be considered satisfactory, being that Danube in its upper 
waterway flows through Germany and Austria which are the coun- 
tries that have reached very high level of development. Certainly, 
adequate laws in these countries (as well as in the EU in general) 
contribute a lot to these relatively good parameters of quality of 
Danube water in this area. 

After going through Vienna, the capital of Austria, Danube 
water loses on quality and it changes to the III category (higher 
organic pollution; rather low oxygen content which affects fish; 
local sludge deposition; frequent and mass occurrence of sewage 
bacteria and ciliates; sponges, leeches and isopods can be often 
found; scarce aquatic vegetation). At some points going down- 
stream from Vienna, the quality decreases even more and it become 
the IV category water (restricted living conditions for higher life 
forms; extremely high organic pollution; highly infected by organic, 
oxygen-depleting wastewater; total oxygen depletion is often 
caused by bacteria, flagellates and ciliates; suspended wastewa- 
ter constituents cause turbidity or haziness; dense population of 
larvae and oligochaeta). 

Going through Hungary and reaching Belgrade, the capital of 
Serbia, the Danube water situation changes once again. It becomes 


the V category water and going downstream all the way to the Black 
Sea, Danube water is extremely polluted and at certain points it is 
even considered to be of VI or VII category [9]. Such a low water 
quality in this area is not so low only due to the highly developed 
industry, given that these are countries with a lower development 
level, but the insufficient and inadequate laws regarding environ- 
ment. 

The traffic on Danube affects the quality of Danube water 
depending on the quality of the fleet and on the frequency of ecolog- 
ical incidents. Given the age of the Danube fleet, European Union 
started a whole range of initiatives whose goal is to upgrade the 
quality of Danube water in its entire flow. For that reason, The 
Danube River Protection Convention has been enforced. It was cre- 
ated in the framework of the ECE - Convention for protection of 
trans-boundary waters that was enforced in 1998 and it is the only 
legal document regulating the transport on Danube and it includes 
Danube’s tributaries as well. The basic objectives of this Convention 
are: 


e Sustainable development and use of Danube as water resource 
and natural wealth of common interest 

e Control of pollution of Danube 

e Preventing further pollution of Danube 

e Ecologically and economically justified use of Danube 

e International collaboration 

e Promotion of water transport 

e The use of ecological energy as power generating fuel. 


The importance of Danube waterway for the EU can be seen in 
the fact that at the moment there are over 400 different projects 
on Danube which are being prepared or are already in process and 
their total value is around 5 billion dollars [10] and this money is 
to be distributed in the following way: 


e Municipal waste water collection and treatment plants: 3.57 bil- 
lion US dollars 

e Industrial waste water treatment: 0.81 billion US$ 

e Agricultural projects and use of land: 0.16 billion US$ 

e Rehabilitation of wetlands: 1.12 billion US$. 


Bearing in mind that Danube waterway is very important and 
taking into account how much money has been invested into these 
projects, their realization is conducted under the supervision of the 
EU and it is conducted in 3 phases. In the first phase, completed in 
the end of 2003, the definition of Danube basin and Danube region 
was conducted together with conducting the analysis and upgrad- 
ing the institutional frame necessary for collaboration among 
Danube areas and countries. The second phase of this enormous 
project was finished until the end of 2006, and it covered the anal- 
ysis of the quality of Danube water, definition of ecology and source 
of pollution, as well as ways to control and monitor. After this phase 
there was a possibility to define clear strategic objectives and ways 
to realize them. In majority of Danube countries the third phase of 
the project is taking place. It covers conduction of certain activi- 
ties. Given the character and volume of planned measures, the end 
of the first phase will be finished in 2021, even though there are 
some indications that it could last until 2027. All these things point 
to the need of clear and precise planning in all fields regarding 
the use of Danube, especially regarding the planning of sustain- 
able traffic. Its intensification has been predicted, and this fact in 
uncontrolled conditions can lead towards highly increased ecologic 
pollution. 
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5. Improvement in use of Danube River waterway 


5.1. European policy for the promotion of inland waterway 
transport 


In accordance with regulations conducted so far regarding the 
development of Europe, which is supported by the results obtained 
after the analysis of 60 years of Danube waterway, it is clear why all 
European countries support the development to intensify transport 
on Danube, certainly by respecting the concept of sustainability of 
transport and development in general. Considering the fact that 
Danube’s potential has not been used enough, the new concept 
was defined as an all-embracing basis for the promotion of inland 
waterway transport. The name of the project is PLATINA. 

Realization of Danube waterway promotion is connected to a 
lot of different problems which, above all, refer to the different 
levels of economic and institutional development of the countries 
through which Danube flows. The need for sustainable use of one 
river is possible only if all the activities, whose primary objective 
is equalization in position of some countries, are performed. Only 
in this way will it be possible to see Danube as unique, undivided 
and safe waterway, from source to mouth of river. For that reason, 
PLATINA projects points out the following primary activities: 


e Establish a knowledge network bringing together all relevant 
actors concerned to assist in the implementation of NAIADES in 
Europe (EC, Member States and third countries), 

e Provision of technical expertise and support, 

e Provision of organizational, infrastructural and financial support 
and 

e Platform deals with areas that require non-legislative coordina- 
tive actions at the European level. 


These activities will be adjusted to the needs of each country. In 
order to proceed with efficient implementation of Danube promo- 
tion project, it is first necessary that every country makes its own 
personal action plan, which has to cover the following parts: 


e Improvement and maintenance of waterway infrastructure 
Each country that uses Danube waterway shows different qual- 

ity of river and transport infrastructure. That being said, it is 

necessary that all the countries be put in the state which will 

suit the requirements of contemporary river transport [11]. 
e Exploitation of Danube’s waterway potential 

The results of this and similar researches confirm the fact that 
Danube’s waterway is not being sufficiently used. Besides, the 
economic predictions of intensity regarding the economic devel- 
opment of Danube region in the following decades shows that 
there will be higher growth in industrial development and that 
imposes the need for more intense transport. Because of this, 
every country needs to think of Danube’s waterway as of one 
of the most dominant existing waterways in the future [12]. 
Building capacity for waterway and navigation authorities as well 
as for related administrations 

The development of administrative and institutional systems 
which provide support and which intensify transport on Danube. 
Implementation of River Information Services on Danube 

To create and implement the unique RIS system in all the 
Danube region countries represents one of the most important 
conditions for integration of the region [13]. In this way, Danube’s 
waterway will surpass international borders and it will represent 
the unique waterway whose users will be able to use independent 
information and logistic support, which is something that will 
contribute to upgrading of the quality of sustainable transport. 
e Implementation of Transport Management 


The implementation of contemporary transport management 
primarily refers to providing the project with monitoring, con- 
trol and navigation systems by which it is possible to control 
the traffic, to prevent delays, to reduce the cost of fuel and to 
reduce the cost of fleet maintenance [14,15]. Besides fleet con- 
trol, contemporary or modern transport management provides 
some solutions to the synchronization of harbors, load and unload 
equipment, container services and it provides the solution for 
bridges on Danube’s waterway. 

Modernization of the fleet 

The results of the research show that there are unfavorable 
characteristics when it comes to vessels used for transport on 
Danube. Especially worrying indicators of quality of the fleet are 
noted in the lowest developed countries (Serbia, Moldavia). It 
is necessary to proceed with adequate adjustments of existing 
vessels and with the purchase of new vessels which according to 
their characteristics fit with modern day economic, transport and 
ecological requirements. At this point it needs to be said that all 
the countries in the region have good conditions for production of 
biodiesel [16], which is considered excellent when used in naval 
engines. 

Development and integration of ecological strategies and con- 
cepts for Danube River 

Danube represents a unique ecosystem with lower character- 
istics in some of its parts. Besides, some parts of Danube river 
bank represent protected natural, cultural and historical places. 
Sustainable development of transport on Danube needs to pro- 
vide preservation and improvement of ecological maintenance of 
these regions. 

Creation of an international traffic model for the Danube region 

It is necessary to analyze the existing infrastructure that is 
directly or indirectly related to Danube’s waterway. All forms of 
land transport that are connected to Danube (roads, railways) 
have to be considered a priority in terms of investments for 
maintenance and for extending capacities. Also, it is necessary to 
decide future transport corridors which will connect industrial 
and agricultural capacities to Danube. Special attention needs to 
be given to modernization of international transport corridors, 
borders and customs free zones. 


5.2. Applications and projects at work across Europe 


The realization of PLATINA project proceeds via wide range 
of special projects whose goal is to promote certain aspects of 
inland waterway transport. All the mentioned projects are ongo- 
ing and each of them affects the creation of sustainable transport 
on Danube, as well as on other waterways in Europe. Due to the 
canal connection of rivers Danube, Rhine and Main, these projects 
cover almost entire territory of central, northern and southern 
Europe. The developments of national stand-alone telematics ser- 
vices, which vary in functions, standards and architecture, brought 
challenges to the current service regime. Some of the existing appli- 
cations are [17,18]: 


e ARGO (Advanced River Navigation), a German navigation system 
for inland waterway skippers. It provides data on the fairway 
conditions and actual water levels in real time. 

e BICS (Barge Information and Communication System) is a voyage 
and cargo (especially dangerous cargo) reporting system used in 
The Netherlands, Germany and other countries. The main aim 
of BICS is to support the reporting duties of the skipper/fleet 
operator towards the authorities. 

e BIVAS (Inland Navigation Intelligent Demand and Supply System) 
is an internet-based interactive freight transport virtual market- 
place. 
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è DoRIS (Donau River Information Services) is an Austrian system 
that can automatically generate traffic information by means of 
AIS transponders. The tactical traffic image is currently being 
tested for use by waterway authorities and skippers. In 2005 
the roll-out of the DoRIS systems was performed on the Aus- 
trian section of the Danube and the operational test started in 
the beginning of 2006. Furthermore a subsidy program for RIS 
equipment is being provided for accelerating the penetration of 
RIS on the user-side. 

ELWIS, a German Electronic Waterway Information System, 
which provides a series of (fairway) information services. 

IBIS (Informatisering Binnenscheepvaart), a Flanders centralized 
database system, allows administrations to deliver navigation 
licenses, locate ships within their territory and collect data on 
inland navigation. 

GINA (Gestion Informatisée de la Navigation), a reporting appli- 
cation for Wallonia dedicated to the invoicing of navigation fees 
and the generation of statistics. 

IVS90, a ship reporting system used by Dutch waterway author- 
ities supporting lock planning, vessel traffic services, calamity 
abatement and statistics. 

NIF(Nautischer Informations-Funk), aGerman service to transmit 
messages related to water levels, high-water notifications, water 
level predictions, ice and mist messages, and police messages. 
VNF2000, a French information network used to invoice naviga- 
tion tolls and to produce traffic statistics. 

VTS’s Rhine, Vessel traffic management services are installed on 
the Rhine in two difficult stretches: in the gorge section reach 
around the Lorelei in Germany with narrow bends and strong 
currents, and on the meandering Lower Rhine in The Netherlands 
with heavy traffic These differing operational practices and facil- 
ities in Member States reflect the current incompatibility of 
information systems, standards, and installations. Legislative and 
technical support for harmonized information services at a pan- 
European level become more and more necessary to guarantee 
the efficiency and safety for cross-border navigation and logistics. 
This was one of the principal motivating factors in the develop- 
ment. 


Planned infrastructure projects: 


e Germany: Straubing-Vilshofen (Danube km 2321-km 2249) 

e Austria: Vienna-cross border section with Slovakia (Danube km 
1921-km 1873) 

e Hungary: Palkovicovo—Mohacs (Danube km 1810-km 1433) 

e Bulgaria: Romania: Iron Gate II-Calarasi (Danube km 863-km 
375) 

e Romania: Calarasi-Braila (Danube km 375-km 175). 


The number and volume of mentioned investment projects show 
that modernization of Danube water way represents one of the 
most important initiatives which lead towards economic and eco- 
logical improvement of the region, which is based on sustainability 
and long-term stability. 


5.3. Development and implementation of RIS 


River Information Services (RIS) are the harmonized informa- 
tion services that support traffic and transport management in 
inland navigation, including interfaces to other transport modes. 
RIS do not deal principally with internal commercial activities 
between companies, but is available for interfacing with com- 
mercial processes. RIS streamline information exchange between 
public and private parties participating in inland waterborne trans- 
port. The information is shared on the basis of information and 
communication standards [19]. The information is used in dif- 


ferent applications and systems for enhanced traffic or transport 
processes. 

Modern logistics management requires extensive information 
exchange between partners in supply chains. Implementation of 
communications and information technologies in organizational 
and operational processes is a crucial prerequisite to increase 
operational efficiency and safety in today’s market. RIS facilitate 
the inland waterway transport organization and management. 
Through effective information exchange, transport operations 
(such as trip schedules and terminal/lock operation plans) could 
easily be optimized, providing advantages for inland navigation 
and enabling it to be integrated into the intermodal logistic chains 
[20]. 

The degree of RIS system development in some Danube coun- 
tries is different [21] but it is also conditioned by the influence of 
a big number of complex factors. The influence of the RIS develop- 
ment degree on the development of sustainable water transport is 
extremely intense, hence a short overview of its development in 
some countries is shown in further text. 

Germany is one of the most developed world countries and it 
has a fully developed and implemented RIS system. The situation is 
similar in Austria as well. In this country there is a separate RIS cen- 
ter which coordinates the functionality of the system in the entire 
territory of the country. The system of water level information, 
skipping service as well as availability of tactical traffic information 
all function. Electronic reporting system is still in development. The 
situation is similar in neighboring countries, Slovakia and Hungary 
[22,23]. 

Somewhat more unfavorable situation regarding this issue is 
noted in Moldavia. Instead of fully developed RIS system, in Mol- 
davia there is a tactical information transport center. There is no 
skipping service. In Romania all VTS centers are functional through- 
out the entire Danube waterway and there is also the skipping 
service. The full implementation of RIS system is in process and 
it is conducted with the help of the adequate EU institutions. In 
Bulgaria the situation is almost the same with the difference that 
in Bulgaria there is no skipping service. 

Regardless of the fact that Croatia does not belong to EU, this 
country has a quality and well implemented RIS system. Water 
level and tactical information services are provided and there is 
also a skipping service. Electronic reporting system is in the pro- 
cess of development. The most unfavorable situation is in Serbia. In 
this country there is only one center that can provide with traffic 
information whereas the full implementation of RIS system still in 
process and it is supervised and helped by the EU. 


5.4. The promotion of Danube waterway 


The whole EU strategy is based on promotion and realization of 
conditions necessary for development of countries in this part of 
the world as well as all the activities conducted in them. Because 
of this, the special attention needs to be given to changes in traf- 
fic field which at the moment represents the biggest pollution 
threat for the environment. Based on the dimension of the prob- 
lem and complexity of traffic in Europe, an all-inclusive sustainable 
development strategy, which concerns, apart from the other things, 
intensifying of water traffic in European waterways. These objec- 
tives are directed towards sustainable development of traffic and 
they include complex activities which have been going on for more 
than 20 years and therefore require special intensive and efficient 
promotion [24]. 

In Europe there are many organizations which deal with pro- 
motion of Danube waterway and they have the same objective 
to make Danube an intensive and ecologically more acceptable 
waterway in the future. If this balance of sustainability is reached, 
the stability in quality of Danube and river bank area, as well as 
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improvement of quality of life of this area’s inhabitants is pro- 
vided. Given the importance of this problem and considering the 
number and diversity of Danube region countries, many govern- 
mental and non -governmental organizations follow and support 
the promotion of Danube waterway. Some of the most important 
are: 


e Danube Commission with headquarters in Budapest, capital of 
Hungary, is at the moment the most important international 
organization which deals with regulation, promotion and imple- 
mentation of sustainable transport on Danube. This organization 
consists of all the countries that can be found on Danube’s water- 
way, including Russia, which is connected to Danube via Black 
Sea. The main source of finances of this commission is the fund 
of all country members. 

UN Economic Commission for Europe, Inland Transport Commit- 
tee, the organization with headquarters in Geneva, Switzerland. 
The main goal of this organization is the technical development 
on inland transport as well as the development of laws and reg- 
ulations in this area. This organization is financed by the UN. 
European Conference of Ministers of Transport gathers all the 
transport ministers of all European countries whose objective is 
the implementation of all sustainable and ecologically acceptable 
forms of transport on the territory of entire Europe. The sustain- 
able development of traffic on Danube is one of the priorities of 
this organization whose headquarters are in Paris and is financed 
by European countries. 

Transport Infrastructure Needs Assessment: Corridor 7 is the 
association dealing with the development of transport infrastruc- 
ture in inland waterways and it is financed by the EU Commission 
for the development of traffic. The headquarters of this organiza- 
tion are in Vienna, capital of Austria. 

Southeast European Cooperative Initiative: Danube Transport 
Working Group is the organization of Danube region countries 
with headquarters in Vienna. This organization deals with the 
development of traffic on Danube and it is financed by the EU 
member countries and by the USA. 

Stability pact for South Eastern Europe is a special organization 
in the EU, founded with the objective to support and provide 
stable development of countries in this region which were over 
the past years exposed to a number of negative influences. The 
headquarters of this organization are in Brussels, Belgium. 

Joint Austrian/Romanian initiative; Danube Co-operation Process 
is an association which stimulates the cooperation among all the 
countries which are situated on Danube waterway and its goal is 
to decrease border issues and limitations. It is financed by Ripar- 
ian states, Stability Pact and European Commission. 

Via Donau is founded and financed by Austria, with headquar- 
ters in Vienna. The main goal of this association is improvement 
in quality and long-term sustainability of river traffic and imple- 
mentation of RIS system on entire Danube waterway. 


This is an overview of the most important organizations which 
deal with promotion of Danube waterway from different aspects. 
Their number, importance and financial sources speak about 
the relevance that sustainable development of Danube water- 
way has in all the countries of Danube region and in Europe in 
general. 


6. Conclusion 


The development of inland waterway transport is one of the 
long-term priorities of sustainable development of EU. Danube and 
Rhine- Main Canal as well as Danube’s tributaries represent the 
most important waterway in Europe, therefore the biggest efforts 


of EU are put in analysis and improvement of sustainable water 
transport on Danube waterway. 

By analyzing the available data which refer to the use of Danube 
waterway in period starting from 1950, it was stated that Danube 
waterway was used for the needs of traffic with different intensity. 
By analyzing the amount of freight transport, the number of passen- 
gers and heavy load in Danube harbors it is confirmed that Danube 
was intensely used as a waterway up until 1990 and after that its 
popularity decreased. After the year 2000, with the beginning of 
all-inclusive initiative of EU on promotion of inland water trans- 
port, some growth in use of Danube was noticed but that growth 
cannot be considered sufficient neither acceptable. 

Therefore in Danube region countries, as well as in EU as a whole, 
many projects have been developed and there are many ongoing 
activities which were explained in this research. The objective of 
all these things is to promote and improve sustainable water trans- 
port on Danube. These activities mostly refer to modernization of 
Danube fleet (with emphasis on use of biodiesel as a power generat- 
ing fuel), construction of adequate infrastructure, development and 
implementation of a unique information system on Danube as well 
as many promotional activities. EU predicts that the first phase of 
the activities, which deals with improvement of sustainable water 
transport on Danube, will be over in 2027. 
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